We consider here a linear quasi-geostrophic ocean model. We look for controls insensitizing (resp. -insensitizing) an observation function of the state. The existence of such controls is equivalent to a null controllability property (resp. an approximate controllability property) for a cascade Stokes-like system. Under reasonable assumptions on the spatial domains where the observation and the control are performed, we are able to prove these properties.
Introduction and main result
. We consider a linear quasi-geostrophic ocean model [9, 10] , described by the following equations
Here, C © C § ) 7 7 and g © g § ) 7 7 are the velocity field and the pressure of the fluid. In this model, H is the horizontal eddy viscosity coefficient,
is the Coriolis term, withba
. Then problem c possesses exactly one solution C ) g , with
. This can be easily proved by adapting the arguments of [11] . Let be a non-empty subset of 
The notion of insensitizing control was introduced by J.L. Lions in [8] . In the context of c , it can be formulated as follows:
On the other hand, we say that
Of course, in 6
and ( , C is, together with g , the unique solution to c . The existence of insensitizing and -insensitizing controls for linear and semilinear heat equations has been studied in [1, 2, 12] . In this Note, we will be concerned with this question in the case of the previous Stokes-like system.
As in the previous references, we will impose the following geometrical hypothesis:
The main results of this Note are the following:
and assume that 6 is satisfied. Then, for each "
, there exists a control
which is F insensitizing .
Theorem 1.3 Under the assumptions of Theorem 1.2, if we also have
, there exists a constant
there exists a control
which is insensitizing .
Proof of the main results
Let us first give a characterization of the insensitivity (resp.
-insensitivity) properties in terms of the null controllability (resp. approximate controllability) of an appropriate cascade system. This is obtained by differentiating with respect to the parameter and following a standard argument, see [1, 12] :
be the solution of the following system: 
In general, for linear problems, it is well known that approximate controllability is equivalent to a unique continuation property of the associate adjoint system and that exact controllability reduces to suitable observability estimates. We will now present the main steps in the proofs of Theorems 1.2 and 1.3, which are inspired by these general principles. Full versions of the proofs will appear in a forthcoming paper.
Proposition 2.2 Assume
be the solution to
where
, we necessarily have
Sketch of the proof: Let us put
. We will prove a more general result saying that
We first notice that
. Then, applying the curl operator to the second equation of 6 Ï , in view of the presence of the Coriolis term and the fact that v 0 w q y ¾ © # "
, we deduce that
and ¾ is a constant in
Let us introduce
. We have
From the uniqueness property in [4] , one has that
, and
, and from
. The uniqueness properties in [3] give 
is a function satisfying:
The existence of such a function é V is guaranteed in [5] . 
